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APPARATUS AND METHODS FOR CONTROLLED 
INSERTION OF INTRAOCULAR LENSES 

Related Applications 

This application is a continuation-in-part of 
application Serial No. 08/154,240 filed November 18, 
1993 and of Serial No. 08/225,444 filed April 29, 1994. 
5 The disclosure of each of these applications is 

incorporated in its entirety herein by reference. 

Field of the Invention 

This invention relates to apparatus and methods 
10 for inserting a foldable intraocular lens (IOL) into 

the eye of a patient. 



Background of the Invention 

As is well known, an IOL is used to replace the 
15 natural lens of the human eye when the natural lens 

becomes incapable of functioning as desired. A typical 
IOL includes an optic or lens and one or more fixation 
members for fixing the IOL in the desired position 
within the eye . 

2 0 The optic of an IOL may be constructed of hard, 

nondef ormable materials such as polymethylmethacrylate 
or of soft, def ormable materials such as silicone based 
or acrylic based materials. One advantage of the 
def ormable IOL's is that they can be deformed into a 
25 configuration which permits them to be inserted through 

a smaller incision into the eye. 

In deforming the IOL, the optic is typically 
folded in a way to cause the IOL to have smaller 
dimensions which enables it to be inserted through a 

3 0 smaller incision. An IOL which is deformed by forming 

it into a roll is also folded in the sense that the 
roll constitutes at least one fold. As used herein, a 
folded optic, folded IOL and folded condition have 
reference to an optic which is deformed in any manner, 
35 including rolling, that produces a fold. 
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It is desirable to compactly fold a foldable IOL 
because this can minimize the length of the incision 
necessary to insert the folded IOL into the eye. 
However, because IOL' s are very small, they are 
5 difficult to grasp and even more difficult to fold into 

an efficient, compact configuration of minimal 
dimensions. As an example of size, the optic of a 
foldable IOL may be in the neighborhood of about 5 to 
about 7 millimeters in diameter. 

10 Various devices have been proposed for use in 

inserting a foldable IOL. For example, Bartell U.S. 
Patent 4,681,102 discloses a hingeably moveable 
cartridge which effectively facilitates the folding of 
a foldable IOL for insertion into the eye. In one 

15 useful embodiment of such an apparatus, the cartridge 

includes an elongated injection tube having an open 
distal end. The elongated injection tube receives the 
folded IOL from the hingeably movably portion of the 
cartridge. The IOL is passed out of the open distal 

20 end into the eye. Although such an insertion system is 

generally very effective, further enhancements, for 
example, in the apparent strength of the insertion 
system and in the ability of the system to control the 
release of the IOL into the eye, would be advantageous. 

25 

Summary of Invention 

New apparatus and methods for surgically inserting 
a foldable IOL into an eye have been discovered. The 
present apparatus have sufficient strength and/or are 

30 sufficiently reinforced to insert a relatively tightly 

folded IOL through a small incision in the eye without 
breaking or bending, even though the injection portion 
or tube of the apparatus is made of polymeric material. 
In addition, the present apparatus and methods allow 

35 the IOL to be released into the eye in a uniform and 

controlled manner, while reducing the risk that the IOL 
may become mispositioned, for example, flipped, during 
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this insertion procedure. Thus, the need for post- 
insertion manipulation of the IOL in the eye is 
advantageously reduced. Moreover, the IOL may be 
loaded into the present apparatus very speedily and 
5 reliably. The present apparatus are straightforward in 

construction and can be produced and used in a number 
of forms to suit the individual needs of the surgical 
application involved and/or the likes and dislikes of 
the surgeon. Practicing the present methods, the 
10 surgeon can easily and controllably place an IOL into 

a patient's eye through a small incision. 

In one broad aspect, the present invention is 
directed to inserters for inserting a foldable IOL into 
an eye of a patient- The inserters comprise a load 
15 chamber defining a first lumen, an injection portion or ;v 

tube defining a second lumen aligned with the first 
lumen, and a hand piece adapted to be held in the hand . 
of a human using the inserter to insert an IOL into an 
eye. The load chamber is adapted to receive an IOL and . 
20 to maintain the IOL in a folded state when the IOL is 

located in the first lumen. The injection tube has a 
proximal end portion, a distal end portion and an open 
distal end in communication with the second lumen, and 
is adapted to receive the folded IOL from, the first 
25 lumen. The hand piece includes a bore having an 

opening adapted to receive the load chamber so that the 
proximal end portion of the injection tube is in 
reinforcing contact with the hand piece, preferably in 
abutting relation to the wall of the bore of the 
3 0 handpiece. The distal end portion of the injection 

tube extends distally of the hand piece. Using a hand 
piece which is in reinforcing contact with the proximal 
end portion of the injection tube enhances the apparent 
strength of the injection tube. Thus, even though the 
35 injection tube is made of a polymeric material, as is 

preferred, the injection tube has sufficient apparent 
or reinforced strength to pass a relatively tightly 
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folded IOL through the second lumen thereof and into a 
small incision in the eye without the injection tube 
breaking, bursting, or otherwise being distorted in 
configuration. This adds greatly to the usefulness and 
5 reliability of the present apparatus. 

The load chamber and injection tube are preferably 
made of polymeric material, while the hand piece is 
preferably made of a metal. 

The second lumen, defined by the injection tube, 

10 preferably has a smaller average cross-sectional area 

than does the first lumen. The proximal end portion 
of the injection tube has a wall thickness which is 
greater than the wall thickness of the distal end 
portion. This increased wall thickness is effective to 

15 add further additional strength to the injection tube. 

The distal end portion of the injection tube can have 
a relatively thin wall thickness so that it can be 
inserted into the eye through a small incision, for 
example, an incision of about 3 . 2 or about 3 . 0 or about 

20 2.8 mm or less. The open distal end of the injection 

tube is such that the folded IOL from the second lumen 
passes through it to be inserted into the eye. 

In one embodiment, the present inserters include 
a push rod sized and adapted to be passed through the 

25 bore of the hand piece, the first lumen of the load 

chamber and at least a portion of the second lumen of 
the injection tube to facilitate or urge the passage of 
an IOL from the first lumen through the second lumen 
and into an eye. In a particularly useful embodiment, 

3 0 the hand piece and push rod include segments with 

mutually engageable threads so that the push rod can be 
threaded onto the hand piece to pass the push rod 
through the bore of the hand piece. This threaded 
embodiment is very effective in controlling the 

35 movement of the folded IOL through the first and second 

lumens and into the eye. 
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In another broad aspect of the invention, the 
present IOL inserters comprise a load chamber having a 
top, defining a first lumen and being adapted to 
receive an IOL and to maintain the IOL in a folded 
5 state when the IOL is located in the first lumen; and 

an injection tube which defines a second lumen aligned 
with the first lumen and is adapted to receive the 
folded IOL from the first lumen. The injection tube 
has a proximal end portion, a distal end portion and an 

10 open distal end in communication with the second lumen 

and through which the folded IOL from the second lumen 
passes to be inserted into the eye . In this aspect of 
the invention, the open distal end of the injection 
tube is beveled, preferably so that the open distal end 

15 faces generally toward the right when the top of the- 

load chamber is positioned to be the uppermost portion 
of the load chamber and the inserter is viewed from 
above. The beveling of the distal end opening is 
effective to reduce the size of the incision in the eye 

2 0 through which the distal end portion of the injection 

tube can pass relative to a substantially identical 
(for example, in cross-sectioned area) injection tube 
including a distal end opening which is not beveled. 
The generally right facing beveled distal end opening, 

25 described herein, facilitates the passing of the IOL 

from the second lumen through the open distal end so 
that the IOL is released in the eye in a uniform and 
controlled manner, for example, with reduced risk of 
the IOL becoming mispositioned, e.g. flipped, during 

30 insertion into the eye- Using such an inserter, the 

IOL can be controllably and uniformly released into the 
eye in the desired position so that a reduced amount of 
manipulation of the IOL is required to properly place 
the IOL in the eye. As noted above, this is 

35 advantageous to avoid additional trauma to the eye 

caused by such post -insertion manipulation. 
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The beveled distal end opening can be employed 
alone or in combination with the previously described 
hand piece in reinforcing contact with the injection 

.tube,. In addition,, unless expressly stated otherwise 

5 or unless two or more features are mutually 

inconsistent, each of the features described herein can 
be used in combination with any one or more of the 
other features described herein, and all such apparatus 
and methods are within the scope of the present 

10 invention. 

As noted above, the open distal end of the 
injection tube is preferably beveled, more preferably 
at an angle of about 30° to about 60° and still more 
preferably at an angle of about 45°, relative to the 

15 longitudinal axis of the inserter. Such beveling has 

been found to advantageously reduce the minimum size of 
incision through which the distal end portion of the 
injection tube can be passed relative to a 
substantially identical injection tube including an 

20 open distal end which is not beveled. 

In a particularly useful embodiment, the injection 
tube further comprises a through slot which extends 
from the open distal end of the injection tube and 
terminates distally of the proximal end portion of the 

25 injection tube. This through slot is effective to 

allow for some flexibility in the distal end portion of 
the injection tube so that a smaller incision in the 
eye may be utilized for insertion of the IOL. The 
length of the through slot is preferably such as to 

30 provide such advantageous degree of flexibility while, 

at the same time, not compromising the integrity of the 
injection tube so that the configuration and structural 
integrity of the injection tube is substantially 
maintained. In addition, the width of the through slot 

35 is preferably such that the fixation member or members 

of the IOL do not stick in or grab onto the through 
slot. Thus, the through slot is preferably configured 
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so that the fixation member or members are passed 
through the second lumen and into the eye without 
grabbing onto the through slot. The through slot is 
preferably elongated in a direction substantially 
5 parallel to the longitudinal axis of the inserter. In 

a useful embodiment, with the distal end opening of the 
injection tube being beveled, the through slot 
intersects the open distal end at or near the proximal 
most portion of the open distal end. 

10 The combination of a beveled open distal end, 

preferably a generally right facing beveled open distal 
end, and the through slot of the injection tube 
enhances the controllability of releasing the IOL into 
the eye. An inserter system including this 

15 combination of features has been found to reduce the 

risk that the IOL will become mispositioned in the 
inserter. Thus, the IOL is advantageously released in 
the eye in the desired position or orientation so that 
a reduced amount of post- insertion manipulation of the 

20 IOL is required. 

In one embodiment of the invention, the inserter 
further comprises a holding element, preferably 
extending from the top of the load chamber, sized and 
adapted to be held in the hand of a human user of the 

25 inserter. This holding element is effective, for 

example, in placing the load chamber into the hand 
piece . 

In a very useful embodiment, the load chamber 
comprises first and second members which are moveable, 

3 0 preferably hingeably moveable, relative to each other 

to place the load chamber in an opened position or in 
a closed position. The first and second members are 
preferably sized and adapted to receive an IOL in an 
unfolded state between the first and second members 

35 when the load chamber is in the opened position. The 

first and second members are sized and adapted to fold 
the IOL into a folded state as at least one of the 
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first and second members are moved to place the load 
chamber in the closed position. In the closed 
position, the first and second members together define 
at lea.st a portion of the first lumen of the load 
5 chamber . 

Methods for inserting an IOL into a small incision 
in the eye, for example, using the present apparatus, 
are included within the scope of the present invention. 
In general, such methods comprise placing an IOL in an 

10 inserter as described herein; placing the open distal 

end of the injection tube at least partially into an 
eye; and causing the IOL to pass out of the open distal 
end of the injection tube and into the eye. In the 
event the load chamber includes first and second 

15 members, as described herein, the IOL is placed in the 

inserter so that the IOL in an unfolded state is 
located between the first and second members with the 
load chamber in the opened position. At least one of 
the first and second members is moved so as to place 

20 the load chamber in the closed position, thereby 

folding the IOL into a folded state. The open distal 
end of the injection tube is placed at partially into 
an eye and the folded IOL is caused to pass out of the 
open distal end of the injection tube and into the eye. 

25 The foldable IOL's insertable in the eye using the 

present apparatus and methods may be of any 
configuration suitable to perform the desired function 
in the eye . Such lenses often include a lens body or 
optic which has optical properties in the eye. Such 

30 lens body is foldable as set forth herein. In many 

instances, the lens body is generally circular. 
However, other configurations are also useful. In 
addition, the IOL's may, and preferably do, include at 
least one flexible fixation member which is secured or 

35 attached to the optic. This flexible fixation member 

acts to f ix the IOL in position in the eye . Examples 
of flexible fixation members include flexible haptics 
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which are preferably radially resilient and extend 
outwardly from the periphery of the lens body. 
Specific examples of such flexible haptics include 
plate haptics and those commonly known as J- loops and 
5 C- loops. Such haptics engage appropriate 

circumferential eye tissue adjacent the iris or within 
the capsular bag to fix the lens in position in the 
eye- A very useful IOL includes a plurality of, 
especially two, such flexible haptics. 

10 The lens body may be made of any suitable material 

such as acrylic polymers, silicone polymers, hydrogel- 
forming polymers or other well known materials for 
foldable IOL instruction. The present inserter systems 
are particularly effective with IOLs having optics 

15 including silicone polymers. Preferably, the optic , 

also includes an ultraviolet light absorber. The- 
flexible fixation member or members may be made of any 
suitable material such as polymethamethacrylate , 
polypropylene, nylon, silicone polymers or other t 

20 materials suitable for implantation into the eye. 

As used herein, the terms "foldable" and 
"deformable" mean that an IOL, and in particular the 
lens body or optic of an IOL, can be temporarily 
reshaped so as to pass through a . smaller incision 

25 relative to the incision required if the IOL was not 

temporarily reshaped. 

These and other aspects and advantages of the 
present invention are set forth in the following 
detailed description and claims , particularly when 

30 considered in conjunction with the accompanying 

drawings in which like parts bear, like reference 
numerals . 



Brief Description of the Drawings 

35 Fig. 1 is a front side view, in perspective, of an 

apparatus in accordance with the present invention with 
the load chamber in the opened position. 
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Fig. 2 is a front side view, in perspective, of 
the apparatus shown in Fig. 1 with the load chamber in 
the closed position. 

Fig. 3 is a front side view, in perspective, of 
5 the apparatus shown in Fig. 2 loaded into a hand piece. 

Fig. 4 is a side view, partly in cross-section, 
taken generally along line 4-4 of Fig. 3. 

Fig. 5 is a somewhat schematic illustration 
showing the apparatus shown in Fig. 3, with the hand 
10 piece partially in cross-section, being used to insert 

an IOL into an eye. 

Detailed Description of the Drawings 

Fig. 1 shows an IOL inserter, shown generally at 
15 10, including a load chamber 12 and an injection tube 

14. Inserter 10 is an integrally formed, for example, 
molded, unit made of polymeric material, such as 
polypropylene or the like materials. Load chamber 12 
includes a first member 16 and a second member 18 which 
20 are .secured or joined together and are hingeably 

moveable relative to each other along line 20, which is 
parallel to the longitudinal axis 30 of inserter 10. 

Injection tube 14 includes a proximal end portion 
22, a distal end portion 24 and an open distal end 26. 
25 A reinforcing collar 28 is coincidental with the 

proximal end portion 22 of injection tube 14. 

Open distal end 26 is beveled at an angle of about 
45° relative to the longitudinal axis 3 0 of the inserter 
10. 

30 Injection tube 14 includes a through slot 32 which 

extends from the open distal end 26 distally and 
terminates prior to the proximal end portion 22 of 
injection tube 14. Through slot 32 is elongated in a 
direction parallel to the longitudinal axis 30 of 

35 inserter 10. 

As shown in Fig. 1, inserter 10 is in the opened 
position. In contrast, in Fig. 2, inserter 10 is shown 
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in the closed position. in the closed position, the 
load chamber 12 includes a top 32 which is a 
combination of top surfaces 34 and 36 of first wing 3 8 
and second wing 40, respectively, of first member 16 
5 and second member 18, respectively. First and second 

wings 38 and 40 are effective for a human user of 
inserter 10 to hold and manipulate the inserter 10 
while using it, as described hereinafter. 

Inserter 10 is described in more detail with 
10 reference to Fig. 4, which shows the inserter in 

combination with hand piece 50. When used in 
combination with hand piece 50, the load chamber 12 of 
inserter 10 is in the closed position, as shown in Fig. 
2. With the load chamber 12 in the closed position, 
15 and top 32 being the uppermost portion of the load 

chamber, open distal end 26 of injection tube 14 is 
beveled at an angle of 4 5° relative to the longitudinal - 
axis 3 0 of the inserter 10 so that the open distal end 
is generally right facing (when the inserter is viewed 
20 from above) . In addition, through slot 32 intersects 

the open distal end 26 at the proximal most portion of 
the open distal end, as shown in Figs. 1, 2 and 4. 

Referring to Fig. 4, with load chamber 12 in the 
closed position, the load chamber defines a first lumen 
25 52 which is elongated in a direction parallel to the 

longitudinal axis 30 of inserter 10. Injection tube 14 
defines a distally tapering second lumen 54. The 
average cross-sectional area of second lumen 54 
transverse to the longitudinal axis 3 0 is smaller than 
30 or reduced relative to the average cross-sectional area 

of the first lumen 52. The reinforcing collar 28, 
which is coincidental with the proximal end portion 22 
of injection tube 14, has sufficient wall thickness so 
that the proximal end portion of the injection tube has 
35 a larger or greater wall thickness than the distal end 

portion 24 of the injection tube. 
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The first lumen 52 is aligned with the second 
lumen 54 so that a folded IOL in the first lumen can be 
passed directly from the first lumen into the second 

_ lumen The. proximal portion 58 of the second lumen 54 

5 is defined by the proximal end portion 22 of the 

injection tube 14 . This proximal portion 58 of second 
lumen 54 has a tapering cross-sectional area transverse 
to the longitudinal axis 30 of the inserter 10, with 
the cross-sectional area decreasing in the distal 
direction. The taper of proximal portion 58 is more 
severe than the slight taper which exists in the distal 
portion 60 of the second lumen 54. The more severe 
taper in the proximal portion 58 is effective to 
further fold the IOL as the IOL is passed into the 
15 second lumen 54. This further folding is advantageous 

because the further folded IOL can be inserted into the 
eye through a smaller incision. The reinforcing collar 
28 and the increased wall thickness of the proximal end 
portion 22 of injection tube 14 adds to the apparent 
20 strength of the injection tube. 

With reference to Fig. 3, inserter 10 is shown in 
combination with hand piece 70 and push rod member 72. 
Hand piece 70 includes a relatively large, elongated 
first through opening 74 and a relatively small, 
25 elongated second through opening 76. Hand piece 70 

includes a through bore 78 which extends from the 
proximal end 80 to the distal end 82 of the hand piece. 
The proximal end portion 84 of hand piece 70 includes 
threads 8 6 which are adapted to engage and mate with 
3 0 threads 8 8 of the proximal segment 90 of push rod 

member 72 . Rod element 92 of push rod member 72 is 
adapted to pass through bore 78, first lumen 52, second 
lumen 54 and out of open distal end 26. Hand piece 70 
and push rod member 72 are made of metal, such as 
35 surgical grade stainless steel or the like metals. 

Inserter 10 is operated and functions as follows. 
When it is desired to load an IOL into inserter 10, the 
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inserter is placed, for example, manually placed, in a 
configuration as shown in Fig. i. with load chamber 12 
in the opened position, an IOL, such as is shown 
generally at 100, is placed, for example, using 
5 forceps, in between first and second members 16 and 18. 

This placement is such that the anterior face 102 of 
optic 104 faces upwardly, as shown in Fig. l. The 
filament haptics 106 and 108 of IOL 100 are located as 
shown in Fig. 1, so that the fixation members are 
located generally parallel to, rather than transverse 
to, the longitudinal axis 30. 

With IOL 100 placed as shown in Fig. 1, first and 
second members 16 and 18 are hingeably moved relative 
to each other, for example, by manually bringing first 
15 and second wings 38 and 40 together, to place the load 

chamber 12 in the closed position, as shown in Fig. 2. 
With load chamber 12 in the closed position, IOL 100 is 
in a folded state, that is optic 104 is folded. The 
relative movement of first and second members 16 and 18 
20 to move the load chamber from the open position to the 

closed position is effective to fold the lens. The 
folded IOL 100 is now located in the first lumen 52. 
For clarity sake, the folded IOL is not shown in any of 
Figs. 2, 3, 4 or 5. 
25 With the inserter 10 configured as shown in Fig. 

2 and folded IOL 100 located in first lumen 52, the 
inserter 10 is placed in association with hand piece 
70/1 as shown in Fig. 3. in this configuration, the 
distal end portion 24 of injection tube 14 extends 
30 distally beyond the distal end 82 of hand piece 70. As 

shown in Fig. 4, the distal portion 85 of hand piece 70 
includes an inner wall 87 which is configured to 
receive reinforcing collar 28 in abutting relation. 
This abutting contact between hand piece 70 and 
35 reinforcing collar 28 adds to the apparent strength of 

the injection tube 14 so that folded IOL 100 can be 
passed from the first lumen 52 into the second lumen 54 
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(so that the folded IOL 100 can be further folded so as 
to be inserted into the eye through a smaller 
incision) , through the second lumen and out of the open 
distal end 26_ without breaking, bursting or otherwise 
5 distorting the configuration of the injection tube. 

With inserter 10 so placed relative to hand piece 
70, push rod member 72 is placed into the through bore 
78 of the hand piece starting at the proximal end 80. 
As threads 88 come in contact with and engage threads 

10 86, the push rod member 72 is rotated, as shown in Fig. 

5, so as to thread the push rod member onto the 
proximal end portion 84 of hand piece 70. By gradually 
moving push rod element 92 through bore 78 of hand 
piece 70, the folded IOL 100 is urged to move from 

15 first lumen 52 into second lumen 56, through open 

distal end 26 and into the eye. 

Referring now to Fig. 5, the IOL 100 is to be 
placed iri eye 12 0 into an area formerly occupied by the 
natural lens of the eye. Fig. 5 shows the sclera 122 

20 having an incision through which the distal end portion 

24 of injection tube 14 is passed. Alternately, the 
incision can be made through the cornea. Distal end 
portion 24 has a sufficiently small cross-section to 
pass into the eye 122 through a 3 . 0 mm incision in the 

25 sclera 122. 

The injection tube 14 is manipulated within eye 
122 until it is positioned so that IOL 100 can be 
properly positioned in eye 122, that is in the anterior 
chamber, the posterior chamber, the capsular bag 124 or 

3 0 in the sulcus, after being released. Thus, the surgeon 

is able to controllably position the distal end portion 
24 of injection tube 14, with IOL 100 in the first 
lumen 52 of load chamber 12. Once distal end portion 
24 is so positioned, the rod element 92 is urged 

35 di st ally, by rotating (threading) push rod member 72 

onto hand piece 70, to pass the IOL 100 into and 
through the second lumen 54, through the open distal 
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end 26 of injection tube 14 and into the eye 120. The 
anterior face 102 of IOL 100 faces generally forwardly 
in the eye 120 as the IOL is released from the inserter 
10. In other words, the IOL 100 passes through first 
5 lumen 52, second lumen 54 and open distal end 26 and 

into eye 120 without flipping or otherwise becoming 
mispositioned. Only a relatively small amount of, if 
any, post -insertion re-positioning is needed to 
properly position IOL 100 in eye 120. 

10 After the IOL 100 has been inserted into the eye, 

the rod element 92 is moved proximal ly into the 
injection tube 14 and the distal end portion 24 of the 
injection tube is removed from the eye. If needed, the 
IOL 100 can be re-positioned in the eye by a small, 

15 bent needle or similar tool inserted into the same; 

incision. The use of the present insertion apparatus 
reduces or minimizes the need for post- insertion 
manipulation of IOL 100. 

Once the IOL 100 is properly positioned in eye 120;. 

20 and inserter 10 is withdrawn from the eye, the incision, 

in the sclera may be mended, for example, using 
conventional techniques. After use, inserter 10 is 
preferably disposed of. Hand piece 70 and push rod 
member 7 2 can be reused, after 

25 sterilization/disinfection. 

The present IOL insertion apparatus and methods 
are straightforward and easy to use and practice. The 
present invention provides for an effective and 
controlled insertion of foldable IOLs into eyes. The 

3 0 present system very conveniently provides for precise 

positioning of the IOL in the eye and controlled IOL 
release so as to reduce, or even eliminate, the risk of 
damaging the eye as a result of IOL insertion or post 
surgical manipulation to properly position the IOL in 

35 the eye. 

While this invention has been described with 
respect of various specific examples and embodiments, 
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it is to be understood that the invention is not 
limited thereto and that it can be variously practiced 
within the scope of the following claims. 
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WHAT IS CLAIMED IS; 

1. An inserter for inserting a foldable 
intraocular lens into an eye of a patient comprising: 

a load chamber defining a first lumen and 
being adapted to receive an intraocular lens, and to 
maintain the intraocular lens in a folded state when 
the intraocular lens is located in said first lumen; 

an injection tube defining a second lumen 
aligned with said first lumen, and being adapted to 
receive the folded intraocular lens from said first 
lumen, said injection tube having a proximal end 
portion, a distal end portion and an open distal end in 
communication with said second lumen and through which 
the folded intraocular lens from said second lumen 
passes to be inserted into an eye; 

a hand piece adapted to be held in the hand 
of a human using said inserter to insert an intraocular 
lens into an eye, said hand piece including a bore 
having an opening adapted to receive said load chamber 
so that said proximal end portion of said injection 
tube is in reinforcing contact with said hand piece and 
said distal end portion of said injection tube extends 
distally from said hand piece. 

2 . The inserter of claim 1 wherein said second 
lumen has a smaller average cross-sectional area than 
said first lumen. 

3 . The inserter of claim 1 wherein said proximal 
end portion of said injection tube is in abutting 
relation to said hand piece. 

4. The inserter of claim 1 wherein said load 
chamber and said injection tube are made of polymeric 
material and said hand piece is made of metal, and 
which further comprises a push rod sized and adapted to 
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5 be passed through said bore, said first lumen and at 

least a portion of said second lumen to facilitate the 
passage of an intraocular lens for said first lumen 
through said second lumen and into an eye. 

5 . The inserter of claim 4 wherein said hand 
piece and said push rod include segments with mutually 
engageable threads so that said push rod can be 
threaded onto said hand piece to pass said push rod 

5 through said bore. 

6 . The inserter of claim 1 wherein said open 
distal end is beveled. 

7. The inserter of claim 6 wherein said load 
chamber has a top and said open distal end is beveled 
so that said open distal end faces generally toward the 
right when the top is positioned to be the uppermost 

5 portion of said load chamber and said inserter is 

viewed from above. 

8. The inserter of claim 6 wherein said 
injection tube further comprises a through slot which 
extends to said open distal end, terminates distally of 
said proximal end portion of said injection tube, and 

5 intersects said open distal end at or near the proximal 

most portion of said open distal end. 

9 . The inserter of claim 1 wherein said load 
chamber comprises first and second members which are 
moveable relative to each other to place said load 
chamber in an opened position or in a closed position, 

5 and said first and second members are sized and adapted 

to receive an intraocular lens in an unfolded state 
between said first and second members when said load 
chamber is in the opened position and to fold the 
intraocular lens into a folded state as at least one of 
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10 said first and second members is moved to place said 

load chamber in the closed position. 

10. The inserter of claim 9 wherein said first 
and second members are hingeably moveable relative to 
each other. 

11. An inserter for inserting a foldable 
intraocular lens into an eye of a patient comprising: 

a load chamber having a top, defining a first 
lumen and being adapted to receive an intraocular lens 
and to maintain the intraocular lens in a folded state 
when the intraocular lens is located in said first 
lumen; and 

an injection tube defining a second lumen 
aligned with said first lumen, and being adapted to 
receive the folded intraocular lens from the first 
lumen, said injection tube having a proximal end 
portion, a distal end portion and an open distal end in 
communication with said second lumen and through which 
the folded intraocular lens from said second lumen 
passes to be inserted into an eye, said open distal end 
being beveled so that said open distal end faces toward 
the right when said top is positioned to be the 
uppermost portion of said load chamber and said 
inserter is viewed from above. 

12. The inserter of claim 11 which further 
comprises a hand piece adapted to be held in the hand 
of a human using said inserter to insert an intraocular 
lens into an eye, said hand piece including a bore 

5 having an open distal end adapted to receive said load 

chamber so that said proximal end portion of said 
injection tube is in reinforcing contact with said hand 
piece and said distal end portion of said injection 
tube extends distally from said open distal end of said 
10 hand piece. 
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13. The inserter of claim 12 wherein said 
proximal end portion of said injection tube is in 
abutting relation to said hand piece . 



14 . The inserter of claim 12 which further 
comprises a push rod sized and adapted to be passed 
through said bore, said first lumen and at least a 
portion of said second lumen to facilitate the passage 

5 of an intraocular lens for said first lumen through 

said second lumen and into an eye. 

15 . The inserter of claim 11 wherein said open 
distal end is beveled at an angle in the range of about 
30° to about 60° relative to the longitudinal axis of 
said inserter . 

16. The inserter of claim 11 wherein said 
injection tube further comprises a through slot which 
extends to said open distal end and terminates distally 
of said proximal end portion. 

17. The inserter of claim 16 wherein said through 
slot intersects said open distal end at or near the 
proximal most portion of said open distal end. 

18. The inserter of claim 11 wherein said load 
chamber comprises first and second members which are 
moveable relative to each other to place said load 
chamber in an opened position or in a closed position, 

5 and said first and second members are sized and adapted 

to receive an intraocular lens in an unfolded state 
between said first and second members when said load 
chamber is in the opened position and to fold the 
intraocular lens into a folded state as at least one of 
10 said first and second members are moved to place said 

load chamber in the closed position. 



WO 96/11649 



21 



PCT/US95/12735 



19. The inserter of claim 18 wherein said first 
and second members are hingeably moveable relative to 
each other. 

20. A method for inserting an intraocular lens 
into a small incision in an eye, comprising: 

placing an intraocular lens in an inserter as 
defined in claim 1; 
5 placing said open distal end of said 

injection tube at least partially into an eye; and 

causing said intraocular lens to pass out of 
said open distal end of said injection tube and into 
the eye . 

21. A method for inserting an intraocular lens 
into a small incision in an eye, comprising: 

placing an intraocular lens in an apparatus 
as defined in claim 9 so that said intraocular lens in. 
5 an unfolded state is located between said first and 

second members with said load chamber in the opened 
position and located apart from said hand piece; 

moving at least one of said first and second 
members so as to place said load chamber in the closed 
10 position, thereby folding said intraocular lens into a 

folded state; 

placing said load chamber in the closed 
position into said bore so that said proximal end 
portion of said injection tube is in reinforcing 
15 contact with said hand piece and said distal end 

portion of said injection tube extends distally from 
said hand piece; 

placing said distal end of said injection 
tube at least partially into an eye; and 
20 causing said intraocular lens to pass out of 

said open distal end of said injection tube and into 
the eye . 



WO 96/11649 



22 



PCT/US95/12735 



22. A method for inserting an intraocular lens 
into a small incision in an eye, comprising: 

placing an intraocular lens in an^ apparatus 

as defined in claim 11; 

placing said open distal end of said 
injection tube at least partially into an eye; and 

causing said intraocular lens to pass out of 
said open distal end of said injection tube and into 
the eye . 

23. A method for inserting an intraocular lens 
into a small incision in an eye, comprising: 

placing an intraocular lens in an apparatus 
as defined in claim 18 so that said intraocular lens in 
an unfolded state is located between said first and 
second members with said load chamber in the opened 
position; 

moving at least one of said first and second 
members so as to place said load chamber in the closed 
position, thereby folding said intraocular lens into a 
folded state; 

placing said distal end of said injection 
tube at least partially into an eye; and 

causing said intraocular lens to pass out of 
said open distal end of said injection tube and into 
the eye . 
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AMENDED CLAIMS 

[received by the international bureau on 19 March 1996 (19.03.96)- 
original claims 11, 15, 17, 22 and 23 amended original claims 
1-10, 20 and 21 cancelled ; new claims 24-28 added ; remaining 
claims unchanged (5 pages) ] 

1 . Canceled 

2 . Canceled 

3 . Canceled 

4 . Canceled 

5 . Canceled 

6. Canceled 

7. Canceled 
8 • Canceled 

9 . Canceled 

10. Canceled 

11. An inserter for inserting a foldable 
intraocular lens into an eye of a patient comprising: 

a load chamber having a top and at least one 
member defining a first lumen, said load chamber being 
adapted to receive an intraocular lens and to maintain 
the intraocular lens in a folded state when the 
intraocular lens is located in said first lumen, said 
top extending radially further from said first lumen 
than said at least one member; and 

an injection tube joined to said load chamber, 
defining a second lumen aligned with said first lumen, 
and being adapted to receive the folded intraocular lens 
from the first lumen, said injection tube having a 
proximal end portion, a distal end portion and an open 
distal end in communication with said second lumen and 
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through which the folded intraocular lens from said 
second lumen passes to be inserted into an eye, said 
open distal end being beveled so that said open distal 
end faces toward the right when said top is at its 
uppermost position and said inserter is viewed from 
above . 

12. The inserter of claim 11 which further 
comprises a hand piece adapted to be held in the hand of 
a human using said inserter to insert an intraocular 
lens into an eye, said hand piece including a bore 
having an open distal end adapted to receive said load 
chamber so that said proximal end portion of said 
injection tube is in reinforcing contact with said hand 
piece and said distal end portion of said injection tube 
extends distally from said open distal end of said hand 
piece . 

13. The inserter of claim 12 wherein said proximal 
end portion of said injection tube is in abutting 
relation to said hand piece. 

14 . The inserter of claim 12 which further 
comprises a push rod sized and adapted to be passed 
through said bore, said first lumen and at least a 
portion of said second lumen to facilitate the passage 
of an intraocular lens for said first lumen through said 
second lumen and into an eye . 

15. The inserter of claim 11 wherein said inserter 
has a longitudinal axis and said open distal end is 
beveled at an angle in the range of about 30° to about 
60° relative to the longitudinal axis of said inserter. 

16. The inserter of claim 11 wherein said 
injection tube further comprises a through slot which 
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extends to said open distal end and terminates distally 
of said proximal end portion. 

17. The inserter of claim 16 wherein said open 
distal end has a proximal most portion and said through 
slot intersects said open distal end at or near the 
proximal most portion of said open distal end. 

18. The inserter of claim 11 wherein said load 
chamber comprises first and second members which are 
moveable relative to each other to place said load 
chamber in an opened position or in a closed position, 
and said first and second members are sized and adapted 
to receive an intraocular lens in an unfolded state 
between said first and second members when said load 
chamber is in the opened position and to fold the 
intraocular lens into a folded state as at least one of 
said first and second members are moved to place said 
load chamber in the closed position. 

19. The inserter of claim 18 wherein said first 
and second members are hingeably moveable relative to 
each other. 

20. Canceled 

21. Canceled 

22. A method for inserting an intraocular lens 
into a small incision in an eye, comprising: 

placing an intraocular lens in the inserter as 

defined in claim 11; 

placing said open distal end of said injection 
tube at least partially into an eye; and 

causing said intraocular lens to pass out of 
said open distal end of said injection tube and into the 
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23. A method for inserting an intraocular lens 
into a small incision in an eye, comprising: 

placing an intraocular lens in the inserter as 
defined in claim 18 so that said intraocular lens in an 
unfolded state is located between said first and second 
members with said load chamber in the opened position; 

moving at least one of said first and second 
members so as to place said load chamber in the closed 
position, thereby folding said intraocular lens into a 
folded state; 

placing said distal end of said injection tube 
at least partially into an eye; and 

causing said intraocular lens to pass out of 
said open distal end of said injection tube and into the 
eye . 

24. The inserter of claim 11 which further 
comprises a hand piece adapted to be held in the hand of 
a human using said inserter, said hand piece including 
an open distal end and a bore having a laterally 
extending opening through which said load chamber is 
received in said bore, said top of said load chamber 
extends outwardly from said laterally extending opening 
and said distal end portion of said injection tube 
extends distally from said open distal end of said hand 
piece when said load chamber is received in said bore. 

25. The inserter of claim 18 wherein said first 
and second members define said first lumen with said 
load chamber in the closed position. 

26. The inserter of claim 19 wherein said first 
and second members define said first lumen with said 
load chamber in the closed position. 

27. The inserter of claim 11 wherein a wing rs 
joined to and extends away from said at least one member 
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and defines said top of said load chamber with said load 
chamber in the closed position. 

28. The inserter of claim 25 wherein first and 
second wings are joined to and extend away from said 
first and second members , respectively, and define said 
top of said load chamber with said load chamber in the 
closed position. 
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